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[0053] Fig. 7 is a circuit diagram showing the essential part of one embodiment of 
the semiconductor memory according to the present invention, and Fig. 16 is a 
waveform chart showing operation of the same. In Fig. 7, each circuit relevant to a 
pair of local input output lines LIOT and LIOB and a pair of main input output lines 
MIOT and MIOB is shown. The above-mentioned local input output lines LIOT and 
LIOB are connected with the I/O node of unit circuit in a sense amplifier through the 
above column switches MOSFET of the sense amplifier (SA) array shown by the 
black box. 

[0054] The local input output lines LIOT and LIOB are formed so that the 
above-mentioned sense amplifier array may be extended, and are connected with the 
column switch MOSFET, which consists of 512 pairs in the sense amplifier array. 
And in the intersection area IS which lies between the above-mentioned sense 
amplifier and the sub WORD driver, the local input output lines are connected by 
MOSFETQ8-Q11 which constitute a selection circuit and the main input output lines 
MIOT and MIOB. This selection circuit is constituted by the CMOS switch by which 
P channel type MOSFETQ8 (Q9) and N channel type MOSFETQ10 (Qll) are made 
into a pair. The mat selection signal BLEQ, which is made into a low level in a 
selection state, is supplied to the gate of the P channel types MOSFETQ8 and Q9, 
and the reverse signal BLEQB is supplied to the gate of the N channel types 
MOSFETQ10 and Qll. 

[0055] With the above-mentioned composition, also in a non-selected sub array 
(memory mat), the local input output lines LIOT and LIOB and the complementary 
bit line are connected by the column selection signal YS, and if the precharge voltage 
VDL from the same main input output line MIO as the complementary bit line and 
local bit lines LIOT and LIOB remains, the precharge voltage of a complementary bit 
line will be fluctuated through the amplification MOSFET which constitutes the 
sense amplifier of inoperative state. Then, the precharge circuit which consists of N 
channel type MOSFETQ1 or Q3 is established in the above-mentioned local input 
output lines LIOT and LIOB. When these local input output lines LIOT and LIOB 
are in non-selective state, that is, in the precharge cycle in which the 
above-mentioned selection circuit is made to be an OFF state, this precharge circuit 
sets the local input output lines LIOT and LIOB to the same precharge voltage 
VBLR as the complementary bit line provided in the sub array and stabilizes the 
precharge voltage of the complementary bit line. 

[0056] The above-mentioned main input output lines MIOT and MIOB are 
connected to the input terminal of the main amplifier MA provided on the above Y 
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decoder YDEC side. The main amplifier MA, although not especially restricted, 
consists of the same CMOS latch circuits as the above-mentioned sense amplifier, 
and performs amplification operation in accordance with the operation timings of the 
CMOS latch circuits. The precharge circuit which consists of MOSFETQ12-Q14 is 
provided at the input portion of this main amplifier MA. These MOSFETQ12-Q14 
consist of P channel type MOSFETs, and consist of MOSFETQ14 and Q13 which 
supply operating voltage VDL to the above-mentioned main I/O MIOT and MIOB, 
and MOSFETQ12 which short-circuits both the main input output lines MIOT and 
MIOB. The precharge signal EQIOB is supplied to gates of these 
MOSFETQ12-Q14. 

[0057] In this example, a couple of short circuits MOSFETM1 and M2 are formed on 
both sides of MOSFETQ8-Q11 which constitute the above-mentioned selection 
circuit (10 switch). These MOSFETM1 and M2 are formed in the above-mentioned 
intersection area IS. The above-mentioned precharge signal EQIOB is supplied to 
the gates of MOSFETM1 and M2. Since the above-mentioned short circuits 
MOSFETM1 and M2 are formed on both sides of a plurality of selection circuits 
connected to the main input output lines MIOT and MIOB, by the low level of the 
precharge signal EQIOB generated at the end of a read cycle as shown in Fig. 16, the 
above-mentioned short circuits MOSFETM1 and M2 turn to be an ON state and can 
equalize LIOT/B and MIOT/B at high speed. 

[0058] In Fig. 16, voltage VDL is the operating voltage of the above sense amplifiers, 
and for example, is set to 1.6V Voltage VCL is the operating voltage of an indirect 
circumference circuit, has the same meaning as VPRI, and for example, is set to 2.5V 
VPP is the above-mentioned pressure-up voltage, and for example, is set to 3.5V 
Signal MIW is a write seizure signal and, by the high level of this signal MFN, the 
write signal is transmitted to the complementary bit line LB to which the memory 
cell selected through MIO and LIO is connected. Signal DIOET is a seizure signal of 
a sub amplifying circuit, and operates so that the read-out signal from a bit line or 
the write-in signal from MIO enabled at the time of a read and a write may be 
amplified and the voltage difference of LIO may be enlarged. 

[0059] Each of the above MOSFETM1 and M2 is for performing short circuit 
operation and not for supplying the precharge voltage VDL. For this reason, in a part 
distant from the above-mentioned precharge circuit (Q12-Q14), there is a possibility 
that it will not become the precharge voltage VDL only by forming the 
above-mentioned short circuits MOSFETM1 and M2 when a precharge (equalizing) 
period is short. However, by short circuit operation of the above-mentioned short 
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circuits MOSFETM1 and M2, even when the main input output lines MIOT and 
MIOB and the local input output lines LIOT and LIOB do not become the above 
precharge voltage VDL in the both sides of the above selection circuit, it can be 
made to the same potential. Thus, in the main input output lines MIOT and MIOB 
and each local input output lines LIOT and LIOB, at the end of a precharge, the 
potential difference corresponding to precedent read-out and write-in signals is 
prevented from occurring. Consequently, in read-out and write-in operation after 
precharge operation, transfer of a substantial signal can be performed at high speed, 
thereby attaining speeding-up of read-out or write-in operation. 
[0060] In the burst mode in a Synchronous DRAM, continuous memory access is 
performed by switching Y address from a clock signal, and the higher the frequency 
of the above clock signal becomes, the shorter the above precharge (equalizing) 
period is. In the present invention, by shortening the above precharge period, even 
when all the potentials of each node do not become the desired precharge potential 
VDL, speeding-up of read-out or write-in operation is attained by preventing the 
potential difference of the main input output lines MIOT and MIOB and each local 
input output lines LIOT and LIOB from occurring by providing the above short 
circuits MOSFET. That is, the precharge voltage of the main input output lines 
MIOT and MIOB and the local input output lines LIOT and LIOB is just need to be 
able to perform amplification operation of a main amplifier MA or to be able to 
secure the potential of the local input output lines LIOT and LIOB required for 
reversal operation of a sense amplifier SA in write-in operation, and it is not 
necessarily need to be set as VDL. 

[0061] In this example, the sub amplifying circuit which consists of MOSFETQ4-Q7 
is provided in the local input output lines LIOT and LIOB for high-speed read-out 
operation. These MOSFETQ4-Q7 are arranged in the above-mentioned intersection 
area IS. When preparing the above sub amplifying circuits in this intersection area IS, 
it is desirable to distribute activation MOSFET, which is later mentioned, in a sense 
amplifier SA array in order to secure element formation area. 

[0062] The above-mentioned sub amplifying circuit consists of the amplification 
MOSFETQ4 and Q5 of latch form whose gate and drain are cross-connected and to 
which the above-mentioned local input output lines LIOT and LIOB are connected, 
and consists of MOSFETQ6 and Q7 which are provided between the source and the 
grounding potential VSS of a circuit which are common between the above 
MOSFETQ4 and Q5 and pass the operating current. Operation timing signal DIOET 
is supplied to the gate of MOSFETQ6, and mat selection signal BLEQB is supplied 
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to the gate of MOSFETQ7. That is, only the sub amplifying circuit connected to the 
local input output lines LIOT and LIOB corresponding to the selected memory mat 
is operated in accordance with the signal transmission timing of read-out or writing. 
[0063] By providing the above sub amplifying circuits, and by connecting a lot of 
column selections MOSFET, signal change of the local input output lines LIOT and 
LIOB with a comparatively large parasitic capacitance can be made quick, and 
high-speed read-out and write-in operation can be enabled. In a case where such a 
sub amplifying circuit is provided, if the potential difference in the above precharge 
operation remains in the local input output lines LIOT and LIOB, it will be amplified 
as it is, and thus the operation timing is need to be delayed. However, when a short 
circuit MOSFETM1 is formed as this example, the above timing margins become 
unnecessary and further high-speed operation can be realized. 
[0064] In Fig. 8, the important section circuit diagram of another example of the 
semiconductor memory according to this invention is shown. In this figure, 
MOSFETM3 and M4, which supply the precharge voltage VDL to the side of main 
input-output-lines MIOT and MIOB of a selection circuit, are added to the circuit 
shown as an embodiment in Fig. 7. Since the precharge voltage VDL can be supplied 
to the main input output lines MIOT and MIOB from a plurality of places where the 
above-mentioned selection circuit is formed, it can act synergistic with short circuit 
operation by the above-mentioned short circuits MOSFETM1 and M2, and thus 
precharge operation in shorter time can be enabled. 

[0065] In Fig. 9, the important section circuit diagram of further another example of 
the semiconductor memory according to this invention is shown. In this figure, 
MOSFETM5 and M6, which supply the precharge voltage VDL also to the side of 
local input-output-lines LIOT and LIOB of a selection circuit, are added to the circuit 
shown as an embodiment in Fig. 8. Since the precharge voltage VDL can be supplied 
to the main input output lines MIOT and MIOB from a plurality of places where the 
above-mentioned selection circuit is formed, and even each local input-output-line 
LIOT and LIOB side also supplies the precharge voltage VDL, precharge operation 
in further shorter time can be enabled. 

[0066] As for the precharge circuit formed in the local input output lines LIOB and 
LIOB, it is necessary that the precharge signal X is used and, only the local input 
output lines LIOT and LIOB corresponding to the mat selection signal BLEQB is 
made to perform the precharge operation. That is, since the precharge voltage 
VBLR is supplied to the non-selected local input output lines LIOT and LIOB, VDL 
and VBLT are need to be controlled so as not to collide. 
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[0067] In Fig. 10, the important section circuit diagram of another example of the 
semiconductor memory according to this invention is shown. This figure is for 
explaining the embodiment of above-mentioned Fig. 7 in more detail. Relative to the 
MIO line which consists of a main input output line MIOT, the local input output 
lines LIOT and LIOB corresponding to respective memory mats are connected 
through the plurality of selection circuits in the intersection area IS corresponding to 
the above plurality of memory mats. 

[0068] In this embodiment, short circuits MOSFETMl and M2 are formed on both 
sides of the selection circuit corresponding to each of the above-mentioned memory 
mats. Common connection of gate of these short circuits MOSFETMl and M2 is 
made with the gate of the short circuits MOSFETMl and M2 corresponding to other 
memory mats provided similarly, and the precharge signal EQIOB is supplied. This 
precharge signal EQIOB also makes the short circuit MOSFETMl of local input 
output lines LIOT and LIOB of a non-selected memory mat an ON state. Therefore, 
in these non-selected local input output lines LIOT and LIOB, the short circuit 
MOSFETMl on the side of the above-mentioned local input output lines LIOT and 
LIOB will perform operation as a short circuit MOSFET of the precharge voltage 
VBLR corresponding to the half precharge voltage of a bit line. 
[0069] On the other hand, in the non-selected local input output lines LIOT and 
LIOB, the short circuit MOSFETM2 on the side of the above-mentioned main input 
output lines MIOT and MIOB operates as the short circuit MOSFET of an MIO line. 
Therefore, it acts so that the main input output lines MIOT and MIOB may become 
at least the same potential with each other in a precharge period as mentioned above. 
[0070] The output side of a main amplifier MA is connected to the global input 
output lines GIOT and GIOB. When performing memory access in a 16-bit unit as 
mentioned above, these global input output lines GIOT and GIOB are connected to 
the output terminal of two main amplifiers in one memory bank, and are used as 16 
pairs of signal lines. And when four memory banks are in a memory chip like 
above-mentioned Fig. 1, it is arranged so that the output terminal of each two main 
amplifiers in respective memory banks may be connected. The above-mentioned 
global input output lines GIOT and GIOB constitute the signal transmission path 
which connects the output terminal of a main amplifier MA, the input terminal of an 
output buffer 62, and the output terminal of an input buffer 63 in Fig. 15. 
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5fetTSW2<D<afR(-*5^rfi, D-A./i'f-^/^ 

SFET4S:it5Ct ©2#tt4 vi^t 5 J: p 4!E«Ett 
[0 0 0 3] 



(5) 



#M 2001-67876 



[0004] tz&Mm<Dmx^m\ 

fc try h»^y^^-^*Wt(0««Jg*fcJ:9»« 

try t;KDt^#<t6^ ttt 

/<*) j&*ft<fta«ffll-*>6. 
[0 0 0 5] c<D4:5l-^-r>Affl*4ft^*S^*<ft 

-^«FlBdS*<ftoTU*5. WEjfefTKWl 
? C^a-^/U I OCMMO S FE T^ttt, ^ 

Ltt, ^— d/</H OlwfiiS^U^ 

y ^niKb^Kttb^Tv^ft^^?3, a^s^y 

foZ 0 L?5>t>, ±E^n— Of*. 1o(Op-^ 

/HO^»U-C*#ft*teS*Sr«f0^fc. Jiismffi^ 

tt«sr*t lt^ t o-^/u i oiwtoxiiaim-eft 

l/>ft^*tftt*>l-ftoT^5C fcj&M*WWJ#fc*5<^ 
[0 0 0 6] COfcfc. R*mu*>sv^f±»#a*^« 

*e*«F^ttea«#^±E^d^</n o^^n-^ft 

StbStu*5, B*WU«if|£-Ctt. J: o 

HIl»5**C*fc<0i:ftS. 

[0 0 0 7] rW^^IWH E«**0«*tiBaS 
ftmb^HS Lfc¥*#Et*R« t 



ti*^fWtJw3Sn^r*«a<kS:Jiaufc^**E*K 

ft^W--t^>J5^S«ti|ff«ft4*»tt. #SHffl»£>E 
^ J: If JBf+Hffi^ b W h *Mcft 5 T-$>^> 5 o 
[0 0 0 8] 

«Wo5*>ft*ttftt^^«K«:1B*fc»Wi-iT/tf, T 

^(om^^n^ixisia^e>ft^^i^®KT*iie 

t> ±EffiRO||ll4l«ElK«:«iaMIIIR H C9KLr 

y y n y ^ *>&»ffifc*HE LT±l£fg 1 *iiffi««*rS: 

*a«*ll««fc3Be«ffi*:**.5JR 1 ^y ^"^018 
±ESB2*5iffl1ii»^^g^6ttfe±E^ ; ey-feA' 
<b <DR*ffl Ufll#««+ 5 JMEIB i *:4tf*»*E 

t»si«fc*3^T, ±Ea*^e>fts*ia«ieiK^w« 
ic±iE^ 1 *a«»awx tf » 2 *awi» *rt*t w 
a»ts-»^s»Mos FETiRii ±mmizfv 

3 s -* — ^HKfc ^S^y^Y-^JBB fc-tEIB 2 stR® 
B*r»R*t*fc'f -5 £ £ t i:±ES»MO SFET^t 

[0 0 0 9] 

¥4 2x^a!RAM^#ttfte«*»«ii-5i>©-e 

9, *«»^y 3^J:54 1 fi^¥*#S«±l-*3^ 

[0 0 10] ±E^^y^s/^tt. 
»1 6 Kelt's, (*f|:*jpr^y mtt-r— 

(BLpa i r) dStt^fetb. fi**|p]fctt 1 6 K<D7 

f^/ll ±#-Cl 6KX1 6K— 256M (tTy K) 
^J:5ftE«»*S:»oJ:5JwStuSo ±E^«t5«-± 
frT*2 5 6Mtfy h ^ <t 5 ftlEtg^S^ * y T u^f (i 

4flt^fte>tu6, 4ii(^fte>tb/ t c^^y tkh 

*tb-e4xj6^6 4Mt> hoE«**S:l*oJ:5ft^* 
y^V^ (BANK) Sr«^f5J:5^SttSo 

[0 0 11] @7j*Lftl/^, t^v^-y-fcn&^m^ 

atf^^-r^^y »e>4$AaiAY^-7x 

^BH6fttfP»JEEIK«r*tf rt»«B[BHS*d J »»t 
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1S7 H = y h d-7 AC Irt^i: IX, ^U^y 
fS^7 7 At = - ^ Y D E C h * * y ^ v ynMttfa 
[0 0 12]BI2^|i. lO(0^*!i/^^f§ 

T^5o ifS^f'J^tLfc^^y 7KI1 *-f>!7— K 

f-^TU-f (subArray) *^!7— K K9 

(ty^-FSIWK) SWD^RttbtLS, ± 
lEI^y — KK^^SWDIl y-f V!7 — KHMWL 

[00 13] £^SBfc«^tt* >y-K»0»&« 

i^^»uT2*i*odsfit)are>tt^^i7- k*sw>* 
WcfMBtejftttu\& s , iry^7yysA(l 

[0015] ±EU-:/r w <omj&&. ±m<ox 5 1^17 
5o *tuSk, ioo^y^y^«t§t^7W 

£>&tt, 16X6X2 = 192j@^^ 0 ±lscoi:5 

<) *^!7«-KJ»^*l*S*b5y*y-fe/UO* 
U6 8 8i (JCgir/uSr^tr) 



[0016] 17 - KiS^tCtBMe'y 1 2#9H- 

£<t. 16KTl2*f6 8 3i:ft9, **ttft*tTy h 
ffiOttt: 6 8 3^682 ^r^oi^yr u-f (^M^^T* 

iit^ff-^YSCiJ; 2oof^7WT2»fotti 
±IE6 8 8^, foSUMi^rfrl^ 6 9 6 to*"? 

[0017] ±&<D±itj:y-m<nft&m<olimiz£ 

iCtt-Stf:/* — K K?>f ^SWD<O&£0i!;if£ 1 6#f'J 

9, I4iti5>ni* s tts, :tiiaot, 7- 
KJ»^ifi^ii**|p] (^^eyfy^ftf^) 

T±e*'f ^!7— Kj»MWL©*S^«<ft9. 17— K 

[0 0 18] H3fctt. Jl©«Wfc«5y>ft5y^I 
R AMlr^tSI^T U>f £ ^^5aiHK<0— ^Jfe^Jco 
«B&t^>f H0a s ^£;ft,TV^ o H3l:iSt>tH * 
(subArray) (1. ±lE<D£5l-5 1 2 
*^T7— KJfc (SWL) X 6 8 8tTjy (BLpa 

i r) IzXVmi&ZtlZo ±&<D1?-7Tl"<lZttLX* 
4 l/V— KiMWLIi, 0 — 1 2 7 60 «£ 5&1 2 8^:^ 

^l7-Kil»SWLdS«0aT6*u-B. ±15 * ^ 

V!7-KiMWL«iltt 4*<Df7 f 7- KftSi 
KflfFXBO-FXB 3<Dm&'£t>"£\Z£t), 

a«*tu^4*^^i7— k*^5 *>^i**aRi" 

[0 0 191 *^17- KK7-f/<SWD(t -tftSrSfctf 
J: 5 ic^^tbS 2oOt^7 u>f (0^yt7— K«4:31 

^!7- KISWL^ 5 1 2*4>5lCt^bfei" 2 5 6 
«dSR»t6*t5. wtDC^fi, locoi^^T 

5 12^f^!7-Ki(7)^, ii<?)f^!7-K 
K9-f ^SWDlCi ?). ^(05*>0*^2 5 6*dSi8 

J:«P31^^tb6o Z<D£?l^Zfy— KK7-f^SWD 

-kk?^^swd oia^ij tr * ^£ 2 fg^# < t?# . 
i^yp- Fb* : 7'f'<swD<Dmmmti%fei% too, * 

[0 0 2 0 ] ir >-7°S A(i, \y=cT— Y±lsXT 
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*t5>tb5 try M»*f^LT. ^W^3 4 4fl0>1r 

>7 fl ^iMi;< loo, ttMfcTy h**f<oK?Bftffi^J 
[0021] ±E-fe^rv^s?g***tti«^i4, « 

J; 5 I^'>x7- K^^ MO S F E T> t* 
s/hi^Jift-'^MOSFET, XyJ^mffiMOS 
FETft^oaM*j»^n-^/U I OMim&Ztl 
Zo ^(DMmmX'iL ty^7y^SA7)Sl7 2fo|C 

1-6*^ yAffl*»Mi o^^bb^-c. d^5#i'JSS:» 

[0 0 2 2] B4l:il lo(0^^!)/^^$:M« 
^y 7W«- ^JSM^SEBSu-f T£ Hga^SJxT 
^5. nHMU ttEB2fc»lSLfct)OT*>5x try h 

!7— K**lfi*c3f^fe*l,5 25U# (2X6 = 1 2« <D 

[0 0 2 3] H4l;i*3I^T. Yf^-^YDECiao 
X, YS0-YS 1 0 2 3OJ:5i»lK^7Al 

coH^MX^i. ±15^7 7 ASJRfff *» Y S 0— YS 1 0 
2 3 fi. Y S 0 ~ Y S51UYS512 ~ Y S 1 0 2 
302oUL#tt?>*U WiffYSOiYS 5 1 2<DJ:? 

IC^Tfi. lO£Dt7— KJ6<OSRt-<toX 8K#<7>^ 
*y*^*31«**L6. 1 6 try h<D)|Mft 

[0 0 2 4] ±|ElRfif«Y S0-YS511I1 Jb 
EY7*=i — ^YDECHt'j' hi®<OffiS*[nlt^l 6<@ 

^^rwsr^arsipi-iBaftfttciitJ 5 . ±e#i 

5J:5(-$tb5o ifilRflt»YS5 12-YS10 

2 3(i, ±IE(^J: 5 l-Yf^-^YDEC^biEWl: 
±fi#l 6iHOihyru^^)SLAc#ir>'^ 

[0 0 2 5] ^-O-AitJ^M r Ott. 4^-ro^l<t 

ftoT£#T-4Mris±Efc*y hiM^iiUBK^rf4^EB$ 



Yf3-^Y DEC a^fi^ttWStf 3# 7 Y 
S t ii¥ff fc ft 5 J: 5 fcffifi $ tb^o 
[0 0 2 6] H5^)l£*iam^i-J:5^ P-^/UAttl 

AHl I Oil. jBHijflcJfc-C^Sixfc hyu— T£'<— B 

^7KI1 **ttfcEB**L53Stt^!J T I S 

17- KK7^^SWDW9 3fi-fo^it5>*t^o * 

it> JiEoiSfcati-fo^ftfetLfc^Tu-f 

^7y-/s AKfci^T, WE0 3t^tfcJ; l 7 2 
ToldJHPJStbT. »5»aSdW^t±Eo-* 

[0 0 2 7] ±E4^fO(0^>(yAtfiA*M[ oi: 
tt, ±EOJ:5^4^S*i,rWC**Jc**t*:o-* 
^AtH*Ji»L I OtfttJftSftS. W-1M«S*tftir^ 
□ -^/uAffiML lOfl. H^^^-e^U^Cctpft 
2»i*Od5 1 0(Dty7 U-f 60ir V* T^S A <h ^ 

^y rat^^of-^T u-ri^j^UTtirv^rv^s 
A^fiBStt5 0 +^ru-f fc*5t^r, lo^yy— 

Kfi^ixsaoccur^^rv^sA^sffi^^tt, ^cd 
5 ^MIE* 7 AjgRjR Y S J: 9 miRZfrfr 2 ^^ffiffi 
fc'y hJS^±E2o^ir^T^^Jic^t/6UTgafi$ 
2*tOP-*/UAm*»L I O 

[0 0 2 8] ±E1?V*T>':/SA^JK#jSLT2tt1* 
oKftfefettfen-^/l'Aai^jtaL I Ott, ^tl^tlfc 
&\t>X*4^^mfi&MlOh<D&&&\Zte^X^ o* 
m&S&k=-9Tl Sfc*5^-C*A-W%UftaiRHI» 

(iO^-fj/f) HJ;^^yAfflMM I oleics 
*L6 0 COife^ 0 4W^^y7KilM^ll 16 
^^^yAffl^iMIOOT, B—MI0 15T, B 

ici 6 tfy h^x-^^ss^ta^tu^o low^^ty^ 

7I/-f3yhP-7AC*^-e±El4l^ 

Lfc^y r u-r^2fiKfte>tt5^-c, ±*-c3 2t* 

y h#t0S«as^te-?*>!9x *iv?*b^H«Ufti/^>>r 

[0 0 2 9]«ttf, 1 6 bfy h^*fitWK*ffiUS: 
?T5££Kf*, 1SE3 2tt<D*y( yAiBMMI O t 3 
2i(^^^y7y7 P MA^l 6f020i^H -tft* 
1 t*y hOT7 b* ^xfe^zZ*) 5 

^ — ^o^^^rv^A^SrSffiftUTtt^muft 
ffSrffii:*, fc^R*tHU»dS*5iftfcn«ffi*o-- 
*/wAffl**L r o^^fyAMMi oiw*j-i"5^ 
y ^ ir - VRVM = 7 X»f^*ff 5 J: 5 1-^ ^> - t 
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[0 0 3 0] ^U, 8t'7hOi{i^^!i7^t^ 
ZfTomtfLftb. 2 \fy V<DYT K u*<f -*§-&fflV>T± 

^ yry/MAfj 8<@To4[U^Jtxii^tt 
3 try h<DYT yisxm j Hr*m^x±.m*'(^T^ 

[0031] 0 6i:n lo^^^ey/O^^Mn 

V f> n-^IStf ^fc^ hilMf^B LEQCJ: 9 

[0032] tna«>j:5iwtry Hasten 6&m$ti 

tf. -bfEy^ey 7K 0 5%Yf=- ^YDEC^ioS 
tBBh,fe{4:B^*t 6 loty7 W Lfc 
^^vi7-K» &zfy-vm jWMWsttfcl:*, 

!17I S±ratt^ii6 2o^^ hiMIRff-^BLEQ 
T \s<< l£*ftSl,fc»0 1 6GQ-r >y hlRfltBLEQO 

[0033] HtrlE^J; 5 ^2o(D^ix]j r i s^g«9 

IKfitBLEQl 6 £ 1 7 0n£U^W3«fc5#S& 
»MIOt«BS*5, ±1E^ >Affi*|gM I Ofcffc 
*BLEQ0-15J:Dt7ft*fc*n5, CixlU 

«p. *-rvAaa*»Miofcf±, ±E3SR§;K,fc^y 
[0034] jimcoxo^m^m^^x, ±.m** 

frfr&ffltiR**}) ^ y h«w#fl?Lfco— ^7/uAttl 

ion. mi£-f££ p(c±i£ii^$nfcc2-^/i- 



ft*. 

[0 0 3 5] @15Cil r.^SWlCffiS^-f"*-^ 
^Sntl/^, EIigfcSJ^Tf*, 2ocoihyr u-f 1 5 

[0 0 3 6] ^Y^S ytm**)) ±MXs ±f5loc9 
it'j/hiBL, BLB05 — ~f5<D \fy hitftB L t 

^aRMOSFETQm©^-Ml, t^y-KiS 
WLfCgft^ixS. w(OMOSFETQm<OKKyfJ 
tTjy h»BLfcSaJcStt5. ±ISMOSFETQm(7)y 

MOSFEm «»y-hS«»S!i*h7y^ 
* (IGFET) 0£fcfcJ8»r*t>^fc»K ^tt 

a*, h i-ps^ s #tr # y y = 

[0 0 3 7] ±IBE«af-t/<^^C s <0<fi#<O«ffite# 
OSFETQmiOSS (ftVW tett*0V<3^>>< 
-Li5'<y^'*-<r;*«ffiVB Bfi. -lVOJ:5*«E 

RMOS FETQm^U#i/^«E^cttS5< $H/ci^ 
try u-</wi, ±IEF^mJ£VD 

tt, •/x7-K^yfMOSFETQltQ2i:J:D 
ir^^T^^oWilUSScoAaS^y ~ KtSBRStuS, 
[0 0 3 9] -^^7^1 6(D*ffi[HlKti, hi: 

>^/l^O±g*MMOSFETQ5, Q6MP^t^ 
;i/I(0*8MOSFETMOSFETQ7, Q8^&4 

OSFETQ5^Q6(Oy-^fi, *iy-^SCSN 
fc»J»S*t5. Pft^lMOSFETQ7iQ8 
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fMO S F ET^l^^o 

[004 01 #JwS9PSS^/«CV^Sx N^-W^/l^^ig 
tlMOS FETQ5 fc Q 6 <£> y— £*tfcfei§y 

OSFETQ14l:J:9 «««fi:^#JSLfcftf^«ffidS 

E TQ 7 iQ 8 ^>y — ^^3gt§jxfc^g|y — ^j|c S 
P«-tt, ±Ert»«ffiVDL*:ttl&-t"5N^-ir>*/^a! 
O/^-MOS FETQ 1 5&Wtt>tlZ> 0 ±lEtfV*!7 
-X^i/^MOSFETIt ^t-EIl 4£/B^Tffc^-T 
-5 J: 5 fc*)WfciaKfc$Mfc LTs£tf6 J: 5 It <fc 

[0 0 4 1] ±IENf t y^/Ui^'17-MO S F E T 

q l 4 tQ i 5<£>y- H^sttsty^r^fflg 
ttft;«-J§-s ANt s APit ty^ry^iSttBi:^ 

-f i^/WiWEflfiEV P P i"<ju<Dit £ix5 0 
flffiVPPf± % VDL^l. 8V<£>£#, #*J3. 6Vfcl 
SftSOTN ±I2Nf t ^/VIMO S F E TQ 1 5 I: 
+»l^>-«ffilwUr*fiy— ^j»C S P£i*]S{$S/£V 

[0042] ±n±>xT>*<DWfcmi6<D?s>mt}/ — 

ETQ1U, ffiit> hHl^77 , yf-t-^«E 
VBLRWtS^'i' 7fMOSFETQ9 tQ10 

6„ CtlP>^MOSFETQ9-Ql \<Dtf~- htfu * 

sa*^y^-^fs*pcBds«»sjx-5o ^^^y^ 

±IB2fcJfr*y T 1 8fc>f @ttfe8M*T* 

it, *s*iyri 8^«L"C»Jtfettfc^ 
* m k * a l x ± ie y y ^ ^ - ^ 0 s§ & mj& -r z u o s 
fetq9-qi \*nmz.m*)mz-z>£o\^-tz>h<n 

[0043] y r 1 8 mnmm (xia 

IOSW) ^Mt5^-YixfMOSFETQl 9, Q 

^l-JSCtty^ry^n^yy^f c SPirC 

O^-77'y ^-^0SS> ^^AWOVDL 
7'yft- ^(3(8* '>*7-KiR«f«SHRtSH 

OSFETMUM2 dS±fa58^Is]K^Pifi!JJc:*3l >TK 

[0044] ■fey^ry^^ttBBfi, -yxr- 

<< yfMO SF£TQ3^Q4W It gjTfl'JcOi^y'T 



5 0 0Ux.fi ittW t ^7 !/>f W t T' 17 - K» S W L ^ 

T— K*-f yfMOSFETQ3i:Q4^^7ticil: 
£*L5o ^i/fMOSFETQ12^Q13lt ^77 

±fEiry^Ty^(Dm^(e]5g^AtB^y- n— 
Affl^lM LIOIHIOIB (LI02HI02 
B) fc*S§RS*S 0 

[0045] iEty^rvT'i extfSS^y r 1 8 

IOIHIOI B&tfL I02HIO 2 B^R*t?> 
*L6<DT\ _bf5lO05lMl-§-YS{CJ: ^■y-y'T U->f 1 
5<02^filt^7 Kj»d5±IE2S*OP-*/uAttl*j|| 
LIOlHIOI B&t/L I02HI02B l-tgfc 

^7y7l6Ht ±|EHH»£ 2 *j-co o — # /u\mt)B& 
Rtt&*vC*5 0, lulS^J: 5 M^7M <D<p(D4tt<n 

[0 0 4 6] i:!E<D <fc 5 Ul-bfflJv'^T — K*-f yfMO 

SFETQUQ2^tyttlfiot#i^ ty^ry 
^Affl^y — K^±ia±«lofi«tr y hj»BL. bl 

BWgjgSStLT, aR^fct^!7- KiSWLCM 

iiRfslK (Q12iQ13) fcIlTP-*^AttlA» 
LIOl, L I O 1 Blifix-So ±En-*/UAfflAiB 
LIOl, L IOlBli, _k|5i?y;* TV :/^H:if&o 

iLioi, LioiBii xn^y r i sraRtt&tt 

/cNfty^VlMOSFETQl 9 t Q 2 0^645 
9RISK dOSW) Jr^U^^y7y7'6 1(OAA 
WWJ^^^yAtti^MIO, MIOBC8 

[0047] ±ei q*^ ^^m^mfSL-t^WRm^ 
6 0 *4b\ xkibik r oswn wct^-rsj; 3«w± 

ENfty^lMOSFETQl 9 tQ2 0^€ 
ttlCP^Y^/^SMOSFETSr^JI^^UfcCM 
OS7>f ^/fMHTti^o •WPt^DRAM 

5±Bn-^Ata*jRLI0 1, LIOIBWLI 
02, L I O 2 B 1: t/7 l-f W3f oWffilh'y h 

[0 0 4 8] TK^fitAitt, 7K^y77 5 

WUX7 K^fltiY7 Ku^«»4:*0 5atf o 
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XT 7 P !if3-/5 2Cft|&^^ ;M 

*LS«W«EVDDQtJ:j:9»flsS*6ft«. 

[0 0 4 9] ±ffi^y7 f 3-^fi, **t«rl*EELfc[WE 
IEVPERI (VDD) KJ;9iM1^it<btU ±E> 

£i*r«bix6o C^^-T K K7*f'<l 2 £ It, _L 

^^e>ix5 0 tf^A^a-^ (K9-</<) 5 3(1 ± 
EVCL PlB^lElKS:»^r-6MOS FETQ2 31- J: 

^7^7 5 l<D^Wtt*»^J:oTWjf$Stt5YT 

[0 0 5 0] ±ta^-f y7V7 s 6 lfl, milE^/EmffiV 
PERI (VDD) ^J:^)»]f^$^:bn. *MHW*a*e> 

7 7 6 2*iiLT^«i^Dout d^HlAStt-B, ^ 
-f VAfcB*»M I O <b M I O B &^{f 

[0 0 5 1] ttfcfBRSixttv^ ±IB#MlWW-a*S># 
l&$;ft/5ttaKWEVDDQtis » 1 3 . 3 V 

K£it. rt«fBlHiB«c:«»$tt5»ffi«EvpERl (v 
DD) Ji2. 5Vi:i»!j£$*U ±E"fe^T>-^»f^ 
IKEVDLttl. 8V<h£*L£ 0 ^LX, 17— KJft^S 
«Wt* (H-JEEm/E) «U 3. 6Vic$tt5 0 fc's/ bm<D 
yV^Y — i/miEVBLRte^ VDL/2(;i*fJ5Lfc 
0. 9VII$n, yiz-hlEVPLT^O. 9VC$ 
*L6 0 ^LT, S^m/EVBBii- 1 . OVl^tbSo 

VPERI (VDD) t, »JQEWEVDLS:1. 8V1 

[0052] fe^^tt. ft&ffi+frbm&ztiznmm 

JEVDDQfS 3 . 3VCr£*K rt»Is]K^i»Sti,5B 
ElEVPERI (VDD) ^irV^TVytOSj^liJE 
VDL£S:Kli:< 2. OVXJil. 8V(OJ:5^Utt 
«fcU\ ^ ©«t 5 l^8IW«E V D D Ql:# L trtM 

Kits m* <pn mj&i&&&z> zt&xzzo 
[0053] anew:. ^mm^^m^m&mm 



^AffiML I OT, L I OBb—MtOtJ yAiil^I 
MIOT, MIOBi:, *nJ-B8iii"5«-ll]K^StL 

^7 ^^^^^^-C^^tUfcirV^TV^ (SA) ^ijco 
SJffE^O J: yix^-T ^fMOS FET^Lt, ir 
>^TV^o*flr|BKroAUl*y- KiKMESJi,*. 
[0 0 5 4] d^/uAMLIOTHIOBII 

ir^^TV^j^^X 5 1 2S^t)65*7^^-f y 
^MOSFETi:1g^£tL6 0 ^LX WEtV^ry 
KK7-f^<fc«4*tfcXl|3iy TI Sfc:*5 
V^X. ^-fyAMMIOT, MI OB£:iItR[E)Sg£ 
Wt5MOSFETQ8-Ql 1 KlJ: 9»fcSiV5. 
C^a^EIKtt. Pft^lMOSFETQ8 (Q 
9) JrNft^lMOSFETQlO (Qll) t 
tftttZtlZCMOSX* yttXVm&ZtlZo P^ 
tV^/VSMOSFETQ8tQ9^^-hi:il altR 
*tffi^> <J: t J- * £ U"</M;: £;h,6-^ jy hS8M£*B L E 
QtfttifcStU Nft^lMOSFETQlOiQ 
ll^-FCll ^^IffBLEQBW^n 

[0 0 5 5] ±E<D#*-C(1. JfflR«f^7I/>f 

-MAtU^JiLIOT, LIOB^rWtVKSili 

«R£*tT*5B. ffiiibTy mfco— */i^tr y hil 1 

OT, L I OB^iMtRStl/fct^^l^C^-Y^Atb^lSft 
MI Od^^T'i/ft-^tEVDL^aort^^ 
V^T^Sr*rti--B*IMBMO SFET 

U^o trt, ±fEa-^7/l^Atti^7«L r OT, LI 
OBUK2, Nft^/^MOSFETQli^LQ 

■r— ^IsIKtt, »6n-^Mffi^iL IOT, L I 
AMLIOTHIOB^, f7 , 7Ki:iit6 

[0 0 5 6] ±|E>-T VAtti^iM IOT^MIOB 

^y7y7 p MA^AM^I^I$tiS, c^-fy7 

7>/MA©A^S^ MOSFETQ12-Q14 

SFETQ12-Q14fl Pft^lMOSFE 
T^fe«J*Stb. ±f2^W ^Adti^M I OTiM I OB 
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[-Kl^mJEV D L Sr0W&1-<5 MO SFETQ1 4<bQl 
3. XtfPM>f VAfcli^iM I OTiMI OB4S»t 
5MO S FETQ 1 2frbfc&£tl&o Ctl^MOS 
FETQ12-Q14^-hl:il 7!) ^ — &{S 
EQ I OB*SttJ»*n-5. 

[0057] r^siiwm ±iEii^{Eis§ (io^-r 

3^) «:Mt5MOSFETQ8-Ql 1 
— ^IJSMOSFETMl tM2^Rtte>^-5« Cix 
h<DMO S F E TM 1 tM2ll ±^^VT I S\Z 
J&f&£ti£ 0 ZZtlhtOMO S FETM1 tM2 (Of — h 
±|E^y ft-^«*EQ I OB^M$tl5„ 
JLIEM^-MO SFETM1 ^1^211 ^^VAtH^i^M 

I OTtMi OBiwtga$n5ffl»^ilR@B^iaf«Jtc: 
RttS>;ivCi^5£>-C\ 01 6(7)^9 icy— K*-f ^/Hf& 
T*fc»±SixS^y? L ir-^«#EQ I OBOp^ 
*</M;:J:*K ±EI»MO S F E TM 1 tM 2 *S t y« 
iiiotL I OT/BWM I OT/B^n7^X 

[0 0 5 8] 1211 6(d*5^T, m&V D L fiMfE<D X 5 

*u5o «flEVCLttlH«JH5Z2iaK^»fWlffi-C*>0. V 
PRiiRltiftTfc^ Witf2. 5vb£tiZ) 0 v 

ff-^M I W|*7-f hiefb{l-^T*fo«9 , CI (DiE^M I W<D 
W i"<MZ.J: 9S#&#.{f ^M I O&tfL I O^:^- 

B^-ex^^So iitDioEm ^ym^m^<om 

[0 0 5 9] _hfS<59#MOS F E TM 1 iM2HiCl 

»^"51>OTfaftV\ £<E>fcfc, ±|EifMOSFET 
Ml iM2*Kttfc;£tt-etf\ ±IB:/y ^-^HISS 
(Q12-Q14) d^Bfeh/fe«Bf-Ctt, :/y^-^ 
(^7-(X) JBIB^JB^4:^y^-'^«£EVDLfc 
r±ftfeftV^tBtta s ££5. L*>U 1EMMOSF 
ETMUM2^I»Ki:oX, Jiiaa«(aIS8<oM 
M\Z.te\i>Xn* 4 ^AttitjffiiM I OT^M I OBMn 
LOTtL I OB t fi-tlE:/ !i f-t~ 
^1EV D L fcfift b ft < 1 1 IrI— 0«ffiCtt"C# 5 fc 
0-C*>$ Q J: 5 Id, ^ 4 ^AuB^JiSSM IOTtMI 
OBW#o-^A^lLIOT, LIOBUfc^ 
T, 7*y ^ir— i^l*TI»fcl|11r^Bt*fflU«**#jfea* 
«*Kl»xSL*:«fi:16«:tCft<-e#S. Cftlci: 9, 

^y ?-^-i?m{r&<Dm*ft L,wfc*mz&**bft\z.& 
^x, x«ttft«*©e»asKj»c-e#, wwauftfts 
^«*^»^i«5S^w s ^igfwft5to-efee. 

[0 0 6 0] v/y^Pt^DRAM(^(ta^~^ h^e 



gctf}ft;*^y T^ir^^ff p t<30T*foO. ±fS^oo/^ 

flr*oJBtt»3^K<ft6fcttv\ ±is^y^^-> ? w 

*^r^a^^y^^-e/«ffivDLiwttft?>ft< £ 
fc, ±IS(^J:9ftM^MOSFET^^:tt6Ci:^J:o 
T^-f VAitlMMI OT, M I OB££-o-;*7/UAtB 
*iftL IOTHI OB^«fifc*S:^i:ft<r5Ciic 

l-1-^>t>(7)-efc5o oifj. ^^yAfflMMIOT, 
MIOB^D-^/UAffiML IOT, LIOB^yy 
*-r — ^«ffitt, ^^O-T^^MA^iiiHW^^T^fc 

g^n-^/l^Attl^iL I OT, LI OBOifi^ift 
T?#*i,tfJ:<, i ^-rLt)VDL{^^$^tS^liftu> 

[0061] rojatw-m* mm3t&mi,wfc<oitto 

\Zu—$/UAmtimL IOTHI OBlCfi, MO S F 
ETQ4-Q7^feft**7 r Jt«B«5^K*t6ix5, £ 
tbibOMOS FETQ4-Q 7 te, ±lE3£M^y T I S 

K3B1B£jh,5o :^§x!J7isi:, _bfEtoj;5ft^ 
t y ^ 7 y / s a^J l^iiSt 5 J: 5 ^ffibMO 

s f e t zftmmmirz z t n,\ 

[0 0 6 2] ±E*^lt*liaKW:, y-hi: KW>ir 
*S265ft««S*tT±iao-^/UAfll*il»L lOTtLI 
OB^»j|*S4xfc7 y^#IB<0*#»MOS FETQ 4 t 
Q5t, J:IEMOSFETQ4£Q5<a*jifb£iT,fcy 
-* fc |5]K<Bigjfi«{Srv SSt <DIHJ WR*t fettttftftJt 
MtMOS FETQ 6 tQ 7 frtbffiF&ZtlZo MO S 
FETQ6^^- H^filMIW'f ^ V*W3rD I OET 
#H*#S*U MOSFETQ7^-H:U^yhiR 
«*BLEQBfl^fci(&$*bS, o£9, *R$*i,fc:** 
y hl^itbfcn-^ywAUi^L IOTU I O 
Bfc«RStufcf-^it«iaKO**s. i^t^f#^ 

[0 0 6 3] ±!E^J:5 4*3/*«ia»4:K»t5^i^ 
it). 7 ^IRMO S F E Ts6SjS«Sfi5 C fc 

l-iB, Jtlfeft*#ft****4r*op— ^yuAUiAilfc 
LIOTiLIOB^Wk^-C^ KSaftSc^ 

0J:5ft+^m*iaK*rK*tfc»fr. o-^^AUi*» 
liotHi OB^mf5(Dj: 5ft^y ^-y— ^Kf^-C 

^L, C(DHlfiM^i5J-M»MOSFETMlSr«f:Jt 

feS^I-f^ ±!£<£>J:5ft*-f 

ftor, ^o-t3Wi«aBlifWk;*Jiat-«C4:dS-e# 

5. 
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[0 0 6 4] B8ttt, £<B»gi!fc«*¥*»R«3S« 

IE V D L MO S F E TM 3 i M 4 ^ s i6iD S tt 

5 0 £;ft,lwJ:9. ^^yAffi^SMIOTiMIOB!: 

FETMUM2 <fc «g»»fPtffi*W^ffl LT\ 

[0 0 6 5] 0 9iCtt. rO«WIC«5M£*«E1gJS« 

(Dcr-^/UAttlMLIOT, LIOBW^t/yft 

— v^HUEVD L Srffi»t5MO S F E TM 5 £M6 #ii 
iD^^x5o ^tU-J;^ ^>fyAMMIOTi:MI 

— ^SJEVD L£W!£U L^tfro— ^7^Affl*HL 
IOT, LIOBflS-Ct/Dfir-^lEVDLiM 

[0 0 6 6] tYcU n-^/UAtHMLIOB^LI 

D-^/l'AfflASL r OT£ L I OB^w/yft- 

D-^/uA^lLioTHroBm ^y^— 

^«EVBLRW«S^t, VDLiVBLTt^ 
[0 0 6 7] BlOCH £<0«^l^S^*ft«ttaS 

5o ^-f VAffl^MI OTk^45MI OigU^L 
T> ttia<0J:5***O7<*y^y M«tt&LfcjKfr=. 

^en^^^ey-r^ h^jCLfci3-^/uAfflA«*L i o 
[0068] c<DHlfi^j-efi, ±&£**V^vb\z.» 

i£ LfclRElKtOBfljlCffiBMO S F E TM 1 iM2# 
Kttib^^o Ctl?) OJSSMO S F E TM 1 i M 2 (D^ 

-bHU R««3:Wtb*tStto^*y^y H«WELfc 
ll&MO S F ETM1 ^M2(Oy- h fc^iififeBSStU 
/yft-^SfEQIOBW^tl^ ^co^y^ 
-Tr — ^ff*EQ I OBtt, IBMW^^y -^y b<Ov- 
#/MJiWj/»L IOTHI OBCO^I&MOS F E TM 

(On-^;wAliJML I OTt L I OBI^V>tli> ± 
IEq— ^7/uAtti*i»L IOTHI OBffl!J0>S»MOS 

F etm 1 tt. fcf y V%k<n^—y7}) r-Y — i/m&fctt 



IS Ufc^ !l f t-^«BEV B L R WftftMO S F E T k 

[0 0 6 9] ^.ftl-MUT, *iR^o-*/i/AlilA» 
LIOTiLIOBWtll, ±ie*^>AfcfcWji»M 
IOTiMIOB»II5MOSFETM2ll MIO 
H(DMMO S F E T i Liitt^ t) ^X^6o Lfc# 
ot, «TjB<0J:5lw^>r^AHi*jftMlOTi:MlOB 

[0 0 7 0] ^^VT^MAOtH^fflUli. ^d— /^/l/ 
AtB^/BG I OTtG I OB^^$tt6o C<7)^n- 
/^/UAm^G I OT£G I OBtt, SSffitO J; 5 J- 1 6 
b<D*M&X-<D**VT?*x%1rri&&\tt. 16 

^ xr^wUAiB^fcSafcStuS. tut, ffiGB 
io<t 5 d^y ^5/^1-4 (oy*y^^is*s»fr 
lei*. tixtftt(0^^ey^>'^^*3^T2fii"o(D^^ 

^D-/^AffiMG I OTiG I OBfl 11513 
^T/^^TvyMA^tb^SB^irtti^y^r 6 2 co 
AMfWA^s/77 6 3<offi^S^&gHft"f-5flr 
«!W«:i«t6. 

[0071] [iii 1 icft, £<&»wfc«fiMM»{wafcS 
tv^, mm (a) Kitty -K*—F^«a*a*Siv m 

m (B) \a*7<4 b"e-b^M^7f:^tiXh^ 0 pm<£> 
J:5l^ny^sfCLK (/ clk) m&'h.tfrVh 

ttTfc 9 ©sits* -f s isir\zmm trf~^ o a* 

J: 5 41I&MO S F E TM 1 tM2 SriStt <0«« 

[0 0 7 2] HI 2KB:. £0»|H«rtt9!i-5fc«>0* 
-f * >ym&^£hX\>^Z> a MBUlWu -»^ct^D 
RAM (£*T\ SDRAM£i&-T5) £DDR<£>SDR 
AM^ft^SJtRUr^SnT^^ DDRCDSDRA 

<0Art*aiafcfr5 CGor^lt, flfrEO 

J:5*^-f>A£tS^Mr O-^n — ^7/uAffl^L r O 

[0 0 7 3] U:^ot, *n y*JSi£Sc«riS< U ± 
iE^OJ: iteDDRmft&ftt>TtZ>t&£\Z&^X, ±1S^ 
^VAtti^fM I 0^n-^7/UAtb^»L I Oco^y ^ 
■r- ^MIHOfll«3&s* y * t teo X KMttJiFif -5 1 <£> 
S#ttt:ifi±IE* -Y ^AtiS^ia 
MI 0<bn-^7/UAtb^i®L I O^^S^t-e I O^^ 
ytf- (iSROB) ©H«^«»MOSFETSrKltai 
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[0 0 7 4] Bi3i:«, ^<n$£Wlz&z>?^1-* y? 

fi, 01 5K^L£:i><Dt*tJSU ffiffEfgl 7 —HI 9 

[0 0 7 5] ir^^TV-ycDWilElSS^ttriEmP^bfcJ: 
5 fclN^-r y^/^MO SFETQ5tQ6 &t/P ^-r 
^/UlMO S F E TQ 7 i Q 8 ^f)M^tl^ £*L 
f)(07 y^JgffitfW^ir y*/ulMO SFETQ5 
6MPft>^lMOSFETQ7i:Q8^y^ 

v >M<o|?g##ir 7 y^ft^fS N^-v y^/ui!M 
O S F E T&tfPf^ y^/^lMO S F E TO V — * £ 
S:*ix-e*i*ii*RStL-6*ay--^*llC S N t C S P 

[0 0 7 6] ±ia*aiy-^aicsNic:tt. s 

(IfS A NSrS»tS Nf t y^lMO S F E TQ 1 4 
*/t<^MO SFETQ15^ Lt SbfEmffi V D L 

[0 0 7 7] ±K7<y^l3K©— #©Affl*y— K (ir 
V*/-K) SATtSABlCfl, ZrthbZMm-rZ-l 
ny^XMOSFETQ lit, /n— 7;/ y f 1 ^ — ^IS 
BEVBLRSr±Ety^y-KSATiSAB^fix.5 
yyf+-^MOSFETQ9 tQl 0td^45/!l 

ATtSABIl H-* 7A^|s fYS#«»J 

W^7^-f7fMOSFETQl 2tQl 3*^L 
Ta-^/uAttl^L I OTU I OBWWfcStL*, 

COL I 0{^J^Ufc±IEil«^-r yfMOSFETl:* 

feftlJtrKtt^ixSffiMfc'y MBL LT, BLLB^ 
M{wf4 N ^x7-K^^5/fMOSFETQUQ2^ 

LRBt^ffliCll ">£7-KMyfMOSFETQ 

[0 0 7 8] iE*>x7- K^^f yf MO S F ETQ 1 

->^T- K^-Y yfMO S FETQ 3 tQ4^- H- 



CO&WtD^fflt's/ hjtSBL LT t B L LBkitlbS.& 
-tZ>£5\z.m&£fr,tc*?y— KSSWL 1. SWL2 

SFETQmt!E«^^C s^W^t; y 

y$V><D^m<Dfaffit* y hiBLRTi:BLRBHtlt 

mtt*±b\^mw.ZMz*~?v- KiSWL 3, sw 
L 4^t£0^^no^^HulS^<fc Ku*SKR 
MO SFETQmtEft^t^^ C s iy*ht£Z>#<{ + 

[0 0 7 9] iUlCft :«Hi5^t; yt 

ls*Tl/y*mM-rZ>/<y— m yfMOS FETQ 1 
4 tQl 5 755. ty^7y^ll:jBoTft»LTiaiS 

FETQ14tQl 5^|8:tte>tt-5o 

[o o 8 o] ^©JPS^ftv^ r^H^jr*«. l 

6 flO*ffilslj8 Wl6 L t ±IB 2 o^MO S F E T Q 1 

4 tQi 5aqe«s*b5. o^s. feci-sttbtvfcm 

^yfMOSFETQl, Q2, — ^ElKS: 

««t5MOSFETQ9-lh # 7*i»«IeIS8S:» 
StS^-f^fMOSFETQn, Q13, CMOS 

7 V ^IHK*«^c-r 5 P V*/U®lfiHMO S F E T 
Q7, Q 8> J:E^!7-^^^fMOSFETQ14i: 
Q 1 5 ©«*««ft^tCMO S 7 2/^E**«lJ*f 

5 Nf t y*/^I*BMO S F E T Q 5 , Q6. 
x7-K^yfMOSFETQ3, Q 4 tf) «fc 5 l-SBIE 

[0 0 8 1] ±1E^!7 — j/fMOSFETQ 1 4 t 

Quit ^isxT^ymzm^xtf—bibm&ztiz 

£5> Wx.ff±E'>x7- K^>f yf MOS FETQ 
1, Q2mzlt^XT*>*/\'$&&+ft\Z*:Z < , »lo 

y^/vSMOs FET(o*iiy— *i||c SN&|gfH"5 

MOSFETQ14H, ZKD?— h^W&ZtlZMEitf 
VD J: 5 l:lttSitt®v^tttfcSfcftli, ^— He 
maimffi VDD Xtt#J£«JE VPP £ £ M O S 

F E T Q 1 5 lZtb-<T^:^ X\Z £*L5 0 

[0 0 8 2] CCOJ: 5 iwirV-^T^^^lgtb-r^^y — 
^-Yy^MOSFETSr^SfcgafiUAc^t^tt, 1r>* 
y — Ki:'<!7— *W 5/fMOSFETt(OBOE(B s S 

<xz. -t^r^{zwtnhti^m^<D±^^r^y<D 

mt*4 x ^^feffiSfcift— 5 1 1 fc 
iE^r o ^ x y 7Srffio-^5)45)i»MO S F 
E TM 1 t M 2 x ^1 ixiw^JD iti)MOSFETQ4~Q 
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S FETM3-M6WJ; 3^7°^ t-vMOSFET 

[0 0 8 3] ±IBO**«**fe»6ix*f^ffl»*B. T 
E<0» 9 

(i) ^*y-t/urwfl!)*R<7)ft»try M&#<afi 
**t*t?ixll«k**646IBlJt*ia*Tii«U JbE 

a*ojB i itHiiiiS&ffi i aREiK-ea» it sg 1 *s 

* o*fta^»je it _leib i *ati««*j-s:SB 2 

[e33§J: 9 S£ 2 AattttttttHftK U ±ffi» 2 jtiHlM 

sg 2 *a*B«3»*H^e^ e>^fc±E7« * y -t/^fe obe 

l #ii*M»*fcfttfSIS 2 *a*Hi»Sr-ttt«f*L«»-*-S 
— j*OS»MOSFETS:RH lESl/yft-^ 
Etek: J: 3 :/ y ^ - i?nm fc:±E# 2 iS«IeI&*a« 
*ISK1-5 1 1 fclc:±E«»MO s F E TSr^vJMBfc: 

[0 0 8 4] ( 2 ) ±E<o «fc 5 ft«j«fciDx.-C, JbE 
WUfcTy Kj»»lc±E»li|l«leIK<0»ff«E<o<PBB« 
IE^*l&-r5S2^y^^-v ; [elSS4^^. ±B7-K 

fcBtetti ffi^rtotr-/ n»(o±E^y^-r— v? 

Sfrfc*fH«JE«r#fi8«Efc ttl 1 *imiOtt0SJMItt 
«s«rfr5fcoi:U ±E*l*afli*WI»Jj:tt±E»l 

E't'lBWEfc^y^ir — ^5»3>^y^ — ^HK«r 

[0 0 8 5] ( 3 ) ±E^ J: 5 tmmzMz-X , ±E 
#H*«laI!«J:LT, W-hiKK^fc^SEffli 
«Six-C45-»(0 P ft ^^iMO S F E T 
^ y^/USMO S F E T^645CMO S 9 yf0* 

fc, t^r^©«ifHBlH^±EP^v*/^ffiMO 

SFETtNft y^/WSMO S F E T(D V — * 
eft*f£®££4-;L 8^>fy fMO SFET^f^^^ 
KJ:9, Ktfa^-fe^HiffSrfffc-frSrit-eftai: 

[0 0 8 6] (4) ^ ^ y^RAMlr^T, 

# 9 AilMf-^^ J: 5 M«P $ ti% $ 7 A51^[h]S§{c J: 9 

i-saKi-s^^y^By^^aBca^wu-c. araiais 

-Sfcfctlc, ±EH*^b*-5aR®K0W«fcJiEni 



n-^«MOSFET^t, ±E^i^y^^ 
-^HIK^AS^y ^-r--yjBriBlw±E--»<o»»MO 
S F E T S:^-X*tffiJw LT±E^ -f >-AtfJ A«S*&t^o 

Loo«*eaS:Ka^ff 5 J: 5 (w-f 5 r t 5 £ 
[0 0 8 7] (5) ±EOJ:5tt«*t-SD*T, ±E 

MoiltRICcto-Cj?< i ey-fe/^ib--*Ob:*5/ KjUKSUx 

Sixfc+IB«ffi*r#HB«flEiU-Cfflv\ ±En— #/UA 
ttl*l»»l-ttlll3ry^ir-yiffl*«:lirt, ±EiiiR[U 
^t#lRt $ *L*bfc o zi'Affl**!*** ±E 

[0 0 8 8] (6) ±&<D£5&m&\zM?LX* _hE 

S/ h»»*Ba«U-C^^T— K*>f yfMO SFETt 
1RU ±E!7— KiHSry'f ^17— Kidfc. m^'f 

17— Kj**a«U ^^ey-fe^ru-f^jlHBSrirfev^* 
- vm<omRmtt1&0L U ^ y i?/KT u-f coiffigp^ 

[0 0 8 9] (7) JbE^J:5*»j*i:iliD*.r, ±E 
if^!7- KK7^/<<h±Eir^^rv^ p |cJ:^H^n'5 

mm^mj^v-t^r^ hy y^^«n«a$^T 

\y -f J L fc_hE^ ^ y - K K 9 -f ^ i ±Eir V ^ T 
v^t^KSixSSsa**^. _bl5il^[H]S§i:. ±E- 
. ^MMO SFETt ^rlS^ ZZk^XV. i^Sr^SB 
fit ^TIBlcft 5 1 v * 5 6 
[0 0 9 0] (8) J:E©J:5*»*«wiDA-C, ±E 
7yfi»l:»^17- ^-f 5/fMO SFET^Ui 
E»f^lBES:^-x.. W/^-^^yfMOSFET 

[0 0 9 1] (9) JiE^>J:5*»*fciDx.T, ±E 
-^t(7)MMO s F E TSr*aoWJHi«»dStt»Stt« 
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[0 0 9 2] (10) ±EOJ;5 4«lJ*^*Dx.T. ± 

emm**** i ^y ^-^mss^y y 

flr*fcH-&-*-«;ii:li:J:!>, RmBK0>flfl*fc*BS 
[0 0 9 3] (11) ±|E(OJ:5*«l*fciDiT, ± 
gI^t45MOSFET^, ^C^g^L^ttS 
l^ttSr^fclJ:*). M^MOSFET(Di»^^ 

[0 0 9 4] (12) ±Eoj:5<c»*l-iD^-C, ± 
E»RlslB<o-t*L*ixfc»SL, ±B*l^yf+-^ 
IU3g^ n cm 4 ^-r-^HKtJEfcRl** C £ J: 

3 iv5, 

[0 0 9 5] (13) ±|Swj:5 4»fiSlwj!iofC, ± 
IE^4 ^y ^ + — 2TO*r±E*-f >Affi*i»»flli:± 
Eo-*/^Affl*il»a^^R*^»»too, n-^/uA 

[0 0 9 6] (14) ±E<0±5*»/*l-*Dx.-C ± 

t^/HMOSFETia^Mt^^^lrJ:^ M 

31 U"</u£ JB ^ 6 C 6 £ ^ 5 2»*a s # b tv^o 

[0 0 9 7] £l±**M# J: 9 * £ *Lfc»9! S: Jaime: 
«<3*A*«l:RBLfc^ *H*M(i«lfEIIJ£^J^R 

yrw, w i/>f st/t^7- k K7^r 

^SJRAM^AttW'l'v*— 7^>f ->v^Df^ 

[0 0 9 8] y-K*M±, ttE<&J:5*»Jl!7-Ki»*- 

^f^^^lRAM^EPROM, fe^^liEEPRO 
M<OJ; 5 /r^LW^^y K&i^Tt I O^SrfltTE 

T-fo^>o £<0J8Wfi, I 0»Sr«rE^)J:5*»«#Slw 

*fWi»-i6<fiJffl-C#6. 
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